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Phthalide derivs (I) are new. (R1=H, OH, methoxy or nitro; R2=H, OH, 
methoxy or methoxymethoxy; R3=H or methoxy; R4=H or nitro; R5=H, 
alkyl, -C3H8COOH, -C3H8COOC2H5 or -C4H80H, provided that (I) when 
(1) R1-R4=H, (2) R1=H,- R2=OH, R3 and R4"=H and;R5=n-propyl, (3) 
R1=R2=H, R3=methoxy, R4=H and R5=^methyl or (4) s Rl=R2=methoxy, 
R3=R4=H and R5=methyl are excluded). 

USE - (I) are useful as pharmaceuticals, because they can inhibit prostaglandin 
F2 alpha and lower the viscosity of blood. 

In an example, 4,5-dimethoxy-3-(l-methanesulphonyl oxybutyl)-phthalide 
(16.03g) was dissolved in anhydrous benzene (150 ml) under atmos. of argon 
and l,8-diazabicyclo(5,4,0) undeca-7-ene (9.75 ml) was added. The mixt. was 
stirred at room temp, for 10 minutes and heated under reflux for one hour. The 
mixture was cooled to room temp, poured into ice-2No Abstract HC1 (100 ml) 
and extd with ether (300 ml x 2). The ethereal phase was washed dried and 
coned to give a yellowish solid. The solid was recrystallised from n-hexane to 
give (Z)-4,5-dimethoxy-3- butylidene-phthalide as colourless needles (8.4g). 
From the mother liq. was obtd (E)-4,5-dimethoxy 3 -butylidene-phthalide as 
feather-like crystal (1 65 mg). (0/0) 
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NEW MATERIAL: A compound expressed by formula I (R(sub 1) represents 
H, OH, methoxy or nitro; R(sub 2) represents H, OH, methoxy or 
methoxymethoxy; R(sub 3) represents H or methoxy; R(sub 4) represents H or 
nitro; R(sub 5) represents H, alkyl, -C(sub 3)H(sub 6)COOH, -C(sub 3)H(sub 
6)COOC(sub 2)H(sub 5) or -C(sub 4)H(sub 6)OH; excepting cases wherein 
all R(sub 1)-R(sub 4) commonly represent H, wherein R(sub 1) represents H, 
R(sub 2) represents OH, R(sub 3) and R(sub 4) together represent H and R 
(sub 5) represents n-propyl, wherein R(sub 1) and R(sub 2) together represent 
H, R(sub 3) represents methoxy, R(sub 4>represents H and R(sub 5) 
represents methyls-ana I wherein R(sub *I) r ' and R(sub 2) represent methoxy, R 
(sub 3) and R(sub 4) represent H and R(sub 5) represents methyl). 
EXAMPLE: (E)-4,5-Dimethoxy-3-butyhdene-phthalide. 
USE: An inhibitor against prostaglandin F2. alpha. . 
PREPARATION: A compound expressed by formula II is reacted with a 
lithiating agent, then an acid and further with an aldehyde expressed by 
formula III. The product is mesylated to form a compound expressed by 
formula IV (Ms represents mesyl), followed by reaction with a base such as 
amines, etc. 
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I*. * -£ ft* C £ * ft S « ^ h-^^S, - hnS^ 

(RiCO) t O B 





$ ft 5 ft 


^ « CJSl T , 2CB©fb^^i^^-5) 


* ft 


ft *• h U 




if « 


C ^ T 




4R 




K0OA»i»JiLtli> ^ tK 3 - - 


h 0 


7 ^ /U ft 




^ ft 


, 2C B © 


ft6*«H*WU-Ttt, flR 1^ ft 


M * 


7 d t- sr 


> ft . ^^cttft, iS^^^fts fe* 




0 V ft « 


/><£ffS>ftSo. L t IJ ^ 




^ {£ ^ 




c i 


ff * L 






B ■ h 


















-r V 7 a 




K 0 


5 > 9 0 


wk iw * m $ fc , - 1 0 ic # n 


L . 


« * T ! 


,6M n-^^^y^^A3 5.4afi 


❖ Jin 


, 3 0 


^POlffi^L^o $ ^ i: C © « « ^ 


- 7 


0 t i:^ 


«L» » T R. » « 1 X ft ti 4 .5- 




h * f 7 





-4 0Ttta.KfeJLffT«HfcaEJftB. > 4 2g©^* 
f t Kb* 0 Orf)(lDi< I *$M 

m ft L « iJ: i> r - 4 0 r x » - ^ *■ ^ r f t K 

iir JSfe 7* S5 «r If Cft^ 7 5-^4* 

^a^dt h^5.7-<-c->y*y^2 3 0 - 

4 0 0/^^J.,15 0g;S 6 . S ei.ft d 10 
cb:^ HJ «t . » ft -X 5=- JU rn-'s 4- * > = I : t . 0 . 2 



kg/en 1 ) (C ft L « 1 5 0 f ^ JR I t 8 - I 4 



»R!B8 63-83081(8) 

5.50,5.53 



#««>*»**»:/***L.*fcBW* (1 H .d. J « 2 . 2 .4 .9 Hz), 

4(S .^ h ^>.S'(I-kKa^>^^)- 7 7.09.7.1 0 Ct H.d.J *" 8 ,3 Hi), 

/l> K I » .2 4 i*» 9 7 «>. 7 .6 4 ,7 .6 5(1 H.d.J-8.3 H 2) 

3 4 8 8.3 0 0 4.2 9 5 2.2 9 3 2. M / 2 C* ) 2 6 6 (9 ,M 2 4 8(3), 
2 8 6 0.2 8 4 4.1 7 4 6.1 6 1 4. 2 1 9 ( 4 ). 1 9 4 ( 1 0 0 ). 



1502. 1456. 1444. 1402 
1 3 5 8.1 2 8 4 



179(37), 166(24). 



12 2(14). 107(16). 
7 7(2 6 ) 



1 . 2 0 - 1 . 7 0 ( 4 H , n). 
1,92,2.79 



1 2 2 6.1 1 0 8. 1 5 1(20). 1 36(1 2), 
1078.1022.974,958.878. 
B38.744.644 
*tr }.;/ 

C* pp. in CDCU): . * K , C O 4 . 5 - * > h * * - 3 - ( 1 - t K * 4 

0.8 8,0.9 6(3H,t,J — 6.8 Hz). ^^)"'HM 2 . 4 2 , * T * * V K & L 

b'y ^^7.6«j2^J;a f >^^^^ + -^^a5 

Cl H.d.J - 6.8.1 0..QHS, OT.irf*IItJDAt I 0»IIJII, * 

D.osfln-e^^). u 1 »MH>u. 

3.9 5.3.9 6 . 3 . 9 8 . 3 . 9 8 ( 6 H . s) . t> * L fc ft , 

tti(3 0 o«$x 2), fcfc.tcrfaiofti&Tfc^ftfr* 

0 ,^^A^*,*K*»OUt^ 3 .9 7 .3 .9 8 .3 . 9 9 .4 ,0 5 ( 6 H.O. 

fe *& * » fc . :n*75'f ■yA*^^^ 5.26.5.41 

h ^ 7 ^(.y*O,23D-400^r> [1 H .ddd.CJ - 1 .0 . 1 .« .8 .5 HO. 

...SOs.fc 4.6...«# !0«:»B*.yo (J ™ 2 .0 ,3 .0 ,1 0 .0 Hz)]. 

0 * ;U A : « (t / * U > - I M ■ 0 • 2 kg/c»«)fc 5.55.5.92 

It 1 00^^Ut3^l0$i«)7 $ (i H.d.J - 1 .5 Hi. J = 2 .0 Hz), 



7.1 1,7.1 2(1 H.d.J=8. 3Hz), 
7.60,7.64(1 H.d.J =8. 3 Hz) 



5/ - 3 -(1 1? — 4/**i/7f : /i')-7* 

y k I 6 . 0 3 g* * (« * 9 9 * ). * X > h * 

MM«^^^»S«^ M/Z(*) 3 4 4 ( 4. y>. 

2960.2876.2840.1770 



248(7), 21 9(10). 



I 726.1 6 1 4.1 500,1462, 2 0 6 ( 4 ). 19 3 ( 1 0 0 ). 

,352.1282.1226.1176. 179(3). 1 6 3 (5) 

1088. 1076. 1010. 938. 922 
898.800.738.526 
r^VfeKU*^?^ 55(16) 
( 6 ppb i a CDC1 * ) ; 

0 . 8 4 . I .0 3 (3 H ,t. J = 7 .3 Hz). * * ^ C«4.B-**|.+ *- » - 



1 50(6 ), 135(4), 
1 22(9), 79(14). 



1.2 0- 2.1 0 (4 H . n ) 1 



x/u^i^^^^^^A-)-^^y p 1 6.0 3g* 

2,55,3.1 3 ( 3 H . « ) . T » * > & * L fc ft , 5 0 * to 
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0 ] 0 X - 7 .7 6a4£JB , *.&&T 1 0 

# BB Ifi I? L * lB$ftB3njftjBffl£L*:. C O 5 IC 'fi ^ 

tt£s&K<>£L* *2»;j&!B*igfti o o 

Aii, * - f JlTHlil (8 0-D rfx .2 ), * ** ,k 

«£ £ tt E ft ifc L . ttfeBfcfcftfc. C *l * n - ^ * 
^>*£>E£&Ls S&#tt£tf>(Z)-4.5-i> 
/ h * *> - 3 ■ -f * *) f V - 7 * »J K 8 . 4 z * f# fc . 
Ri»?»*48E«HU, n - * > *^ 5> m 

3 - * * y r - v * y k 1 6 5ng*nfc, £ fc x 
- c 5/ u * y >u . 2 3 0 - 4 0 o> % >*>^.2 0 Og 

: t£ 4 . 5 c « . S $ 2BcB:»tfJK.J»fk>^U>: 
0.2k«/c B ')i:fttC tlciO, *J£ftlc(Z)- 

4 . 5 - ^ > h * ^ - 3 - ? * y 7 s ^ - 7 * y k 

8.58g(JK^74%), (E)-4 ,5-'^ K * * - 
3-** V K 4 6 I ng(iR$ 4,0*) 

* ft * . 

19 1(19). 17 6(B). 
1 6 3 ( 8 ). 1 4 8 ( 6 ). 
1 3 5(1 I ) , 133(6). 
118(6). 106(9). 
9 1(6). 7 7 ( 1 I ) 

( E ) ; 4 . 5 ; 'J > h * : s - 3 ; 7 * U T* > ; 7 » U K 

3096.2976.2948.286 8. 
2B40.1 7 8 4,1766.1668. 
1612. 1588. 1496. 1 4 6 6, 
1434. 1374, 1332, 1280. 
1266.1220,1192.1 102. 
1074.1 0 1 8.926,8 8 8,872, 
828.792.7 32.652.580 

(5 ppn In CDCU): 
I ..0 0(3H,l,J-"7 .3 HO. 
1 .5 6(2 H.tQ.J = 7 .3 ,7 .3 Hz), 
2.7 3 (2 H.dt. J -8. 4. 7. 3 Hz). 



??B3B363-83081(9) 

cz)-4.5-^> h^^-3-^yyy>-7» y k 

2948.29 12.2872.2832. 
1774.1 680.1 6 14.1498. 
1468.1428.1342.1278. 
125B.1 194.1 074.1054. 
1020.992.934.888,816, 
786,732.6 5 4,608 

( £ ppo in CDC 1 j ) : 
I ,0 0(3 H,l,J ■ ? ,SHi), 
1 ,5 6 (2 H.tq.J — 7 .3 .7 .3 Hz), 
2.4 '5 (2 H.dt.J ■ 7.9.7.3 H z) . 
3.9 5 ( 3 H . «) . 3 .9 7 (3 H , s ) . 
5.9 8(1 H.t. J -7.9Hz). 
7 . 0 4 ( I H .d. J « 8 . 3 H z). 
7 . 6 2 ( I H .d. J «= 8 . 3 H z) 
7 ^ ^ ^ ^ !•;)/: 

M/ZCK) 2 4 B (2 4 .M 

219(100). 206(18) 

5.9 1(lH.t.J«=S.4Hz). 
?.l 2 (1 H.d.J ■ 8 .3 Hi), 
7.6 7(lH,d,J«8.3Hz) 
v X X « £ h /U : 

M/ZC») 2 4 8 ( 2 9 . M * ) . 

2 19(100). 206(18) 

191(12). 176(4). 

163(4). 148(3). 

135(4). 133(2). 

IS 1(2). 105(3), 

7 7(3) 

% Jfc W 2 

* y f* > - 7 * y K7.Si^r*=r>B*u, fl* 

# T 0 .8 MSAft* * U V B » 
l5 1ffli&£flD*., 3 0 # & ft L , *t»JcS?Str 
3 «* ft!i to ft L fc . C0>£fcffi£«5*r#ftU*tt, 



?OT 63-83081 (10) 



(3 0 0 «2x 2 ), »tiJtt**»LTttfOft**-C 
ft fr * i* *S * « * Rft £ 

u% 5 o«*ro»*L* i 2 - 2 s&mo? * * 

*, * t . 4 . 5 -y t K ci * •> -S V 

r v 7 * y k 5 . 3 8 «* ra c« * 8 i % ). 

3 3 8 8.3 1 7 0,2 9 6 0.2 9 3 2. 
2 8 7 2.1724.1 6 7 8.1 6 2 6. 

1614. 1530. 1512. 1456, 

1 394. 1332.1302, 1256. 

ll9 2. 1156. 1098. 1040. 
926.780.726 



( 6 ppm U CD >0D) : 
l.D0(3H.t.J-T.BHO. 
1 ,5 6 < 2 H . t q . J -7.3.7.3 Hz). 
2.4 1 C 2 H ,dt. J «■ 7 .8 .7 .3 Hz), 
5.95(IH.t.J=7.8Hz). 

6 .9 5(1 H.cl.J m 8 .1 Hz). 

7 . 2 3 C 1 H ,d, J « 8 . I H *) 

T X X ^ ? V & ' 

M/Z(%) 2 2 0 ( 3 4 ,M '). 

191C100), 17BC60) 
163C27). 1 50(5 ). 
145(6), 135(8). 
117(4). 108(6)! 
8 9(5). 7 7(4). 
5 5(9) 



2 0 a.;» tt ft R * * * :n *^ * * y * 2 : 3 * 

_ , o r tf » » t . H * « « -e * fc 4 • 6 " * * h * 3 9 * 5 * 



9478 1956. 1764. 1616. 
A* L . «<tnn» 6 .7 ,««** b * t h a 

m m c i o o «i )* a *• . 8 o » bb a» u fc . * ^ 8 5 4 • 7 6 6 

,-4 .T B »«L. •^** r *' fc '' i t < 5PP „ ,. CDC), 

SQ»BB»lfc». »T»<Bfft«:. SO 0.88.0 .9 TC 

B »* ,.«******»*. 3 8 ri^V.S.S 8.3.9 9C6H.O. 

^SHo^n^-C"):*^!' 1 3.9 1.3.9* 

.« . r r * 3 .8 0 - 4 . 0 5 ( 1 H ..). 
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5.20,5 


.23, 


5.29.5. 


3 2 






( 2 H 


, d . J - 6 ". 


0 Hz), 




5.4 6.5 


. 4 9 








(1 H » d , 


J = 1 


.7 H 2 . J - 


4 .9 Hz) 


• 


7.1 7.7 


. I 8(1 H . a ) 






rr X 7s <*s P h JU 


: 








M / Z C% ) 


3 2 


S (I , M * ) . 








3 0 


8(1). 2 


7 9(4). 






2 6 


4(9). 2 


5 4(25 


) , 




2 3 


5(2). 2 


2 4(4). 






2 2 


2(4). 2 


0 9(30 


) . 




1 9 


2(4). J 


6 7 ( 9 ) . 






! 4 


9(1 8 ). 


113(3 


). 




4 5 


(10 0) 






K s C O 4 


. 6 - S> 


> F V - 5 


- / h * -> 




* i/ - 3 -(I - fc 


K o * 


i/ f * JU ) - 


7 ? V K 
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jc f y A * ~ JU ? o y K I . i a£ * £ i& "C flD *. 
Tl oaRflffltfL, $ £ fc: 1 6#MJni&jB%Lte. 
:o£J6ft*li«tft): I, tfL/si, * * <c * it 
t yif ^i-rJl/fffillKl 0 0 «fl x 2 ) s * & 
itfl&fafeffi*~ca:fr* BE 8ft 7 % *s *3 i » 

^ ^ i * 9 ? o t k y^^-r-c^y*^^. 

230-4O0> , y£/^.80g.S 4 . 5 cb.I $ 

0 . 2 kg/on*) t: (:[ L s 5 0jilf^5tI|KlT8- 

1 l5S©79^^'B>*^»Ls S fe 7 * JU 7 
7 X 0 4 . 6 - P j* h * > - 5 - h * f ^ h * •> • 
3-(l ■/ f > X JU* i Jl/*^S/^^JU)-7^ y 
F 1 .9 1 l*fllfc(tt» 8 6 «). 
jftftftttKX-t* h JU v 5 3 .; cm ~ 1 : 

3024.2952.2870.2840. 
1770.1 52 0.1480,1430. 
2 .3 3 ^7 JU ^ y Sift L^ft^ fc-* "<:/*:/ 5 1354.1 250.1 176.1 162. 

rf*ttlilT*J!?L,»*trys'>I.la«fc*Cf 1116,1106.1 080,1028. 

966.942,9 1 8, 896, B 5 2, 

8 0 4.7 6 4.5 5 8.5 2 6 2 3 5 ( 1 0 ) . 2 2 3 ( 4 ) . 

*ah;/*Sa**X^*hJU 209(6). 4 5(100) 

( <5 ppi in CDC1 * ) : 

0.8 5.1.03(3H.t,J~7.3Hz), £ £ K , C G 4 . * - V J* h * 2/ - 5 - h * *> ^ 

0.95-1. B0. I. 90-2. I 0 (4 H . ») h + ^- a- Cl-j**:/***^*******)- 
2.5 4,3.1 4C3H.O. Kl.e6i*TJUtf>I»Lfc*, H*K 

3.5 9.3.6 0(3 H.O. >*>!3H$*fcJ*.T?g*?l,s * l» tl", 8 - v> 7 

3.92.3,93.4.0 1 . 4 . 0 7 ( 6 H . s ) , f t ^ o [5 , 4 . 0 ] f * • 7 -x > 0 . 9 2 

5 l 7,5.20.5.2 1 ,5.24(2H.s). s^^m^S^T I 0 & H ft it L . 1 !# 181 Jill & B 3ft 

5 25 5 3 5 L *: . C G> £ IE ©J * S & tc £ L , * Z % m 

(1 H .ddd. J = 1.5,3.0.1 0.0Hz, ft * » ^ 5 0 ^ |; * It , iJi^/Ui-f-JU'-efaHi 

-J-2.2,3.0.1 0.0Hz). (I 0 0 «| X 2.)% **5.ttfgS?aftE*T'tfefr, W 

5,53,5.89 •T^*^0^-e«ft**JK*«ff»*b, tt.fe 
( 1 H ,d, J = 1 . 5 H z. J = 2 . 2 H z). : h* a * n M f ► 

7.1 6,7.1 TCI H.s) /5 7-f-(i"J *yjl/,2 3 0 - 4 0 0 > 7 *>a 

X * ^ ? h JU : 2 0 0f:ft4*.BcB.»* 25cjn;^HJtt.ig<t> 

M/ZCSK) 4 0 4 ( 5. M •). f U > ;M o * * Z» ^ I : I i P . 2 ki/ei«)l: ft 
372(2), 309(2). * 3 0 afi f ^ ^ K L t 8 - 2 9 I I O 7 7 r> 

308(2). 279(2). 9 :/ * £ <fr L , jH ft ft O (Z )■ 4 ,6 h 

264(33). 253(4). * i/ - $ * * h * > * h * > - 3 • 7 * V 7 s > 7 P V 
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K 8 0 2 ng* ft # 6 3 # ). * % 3 1- 

4 2 $ § <z> 7 7 * •> s? > ^ ^ (If U s ft* {* illi $9 
<D ( E ) - 4 .6 ■•>' > I* * * - 5 - * h * f * h * > - 
3-** , Jf:'7*y Kl 82 tug* ft CB * 
I 4 # )♦ 

( Z ) - 4 ,6-U> » - 5 ■ j* t» * > h * • 3 

y g a * > - 7 * u K 

2 956,1870.2840.1 776,. 
1 681.1609,1481.1429, 
139B. 1337. I 267.1207. 
I 1 6 1 . 1 130.1 100.1 044, 
1 022.99 1.960.936.766 
7* a h >#E&#c*x^* 

C £ ppm I n CDC1 * ) : 
0.9 9(3H,t.J«7.3Hz), 

1.5 5(2H,tq,J = 7.3.7.3Hz).. 
2.4 4(2H,dt,J-7.9.7.3H2). 

3.6 2 (3 K,s). 3.9 2CSH.B), 
3.9 8C3H.s). 6.2 2(2H,r), 



»BBB 63-83081(12) 

6.84(1 H.t.J-7.9Hi). 

7.1 8(1 K ,s) 
•* * * K ? h A* : 

M / 2 •(* ) 308(7. M'). 

2 79(5). 26 6(3) 
263(4). 24 9(3) 
246(2 ). 236(2) 
233(3). 22 1(1) 
21 7(1), 2 0 7(1) 
205(1). 93(1). 
4 5 ( 1 0 0 ) 

( E ) • 4 , 6 - ^ / 1> * - 5 - * h * :> )» 3. .> - 3 
7* £ V f > 7 » V K 

2956,1770,1664.1610. 
1480,1430.1370.1336. 
1 2 3 8 .1204,1 160,1 1 12. 
1 072.1040.968.936. 
8 4 8 . 7 6 6 



7a h ^mEai***"** h * 

( 5 ppit in CDC1 s ) : 
I .0 0 C3 K.t.J ■ 7 .8 Hi). 

1.6 6 (2 H.14.J -7.8,7.3 Hi), 

2.7 0(2H.dt.J~8.4.7.3Hz), 
3 .6 3 (3 H.s), 3.9 3 ( 3 H ► e ) . 
3.94(3 11.8). 5 . 2 2 ( 2 H , s ) , 

5 .8 3 (I H.I.J — 8 .4 H O • 
7-20(1 H . 8 ) 



t 7s X << 5 h A> : 
M / Z (% ) 



3 0 8 ( 7 , M * ) . 
279(5). 265(3) 



2 6 3(4) 

2 4 6(2) 

2 3 3(3) 

2 1 7 C I ) 

9 3(1 ). 



2 4 9(3) 

2 3 5 ( 2 ). 

2 2 1(1) 

2 0 7 ( 1 ) 

4 5 ( 1 0 0 ) 



% to W 4 

lttf!8tilfc(Z)-4,6^;> h + - 5 - > 
> * * l-*J/-3^f 'if »J K 

1 .2 SUSS'***:' I 0a4£Jjn;lT7&*?Stfh 

rfifetR«-ttSO(Z)-4,6-^^ h * - 5 - fc 
K n + *> - 3 - 7* ^ U f > 7 ^ U K 8 7 3 «g* fc 
(« * 8 3 # ) e 

3384,2988,2948,2864. 
2832.1 744.1 680.1 614. 
1596.1502,1480.1458. 
1428.1372.1336,1280. 
1228.1204.1 180,( 152, 
1 098.1 052.1 018.960. 
924.868.780.754.706. 
5 2 8 
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C 6 p p d in CDC 1 » ) : 
0". 9 8(3 K.t. J - 7. 3 Hz). 
I B (2 H.H.J ■ 7.3,7.3 Hi), 
2.4 4(2H,dt.J = 7.9,7.3Hz). 
3 . 9 B C 3 II . s ) . 4 . 0 3 ( 3 H . O . 
5 .8 5 (I H.t.J - 7 .9 H 2) , 
6.12(1 H.i.DiOSlliTjliA), 
7.2 6(lH,s) 
7s * ^ 9 h A> : 

M / Z (* ) 2 6 4 ( 3 0 .M'), 

235( 1 00). 2 22(9). 

207(14). 1 92(2). 

179(3). 164(2), 

1 4 9 ( 2 ). 1-3 7 ( 3 ), 

5 5(4) 

n m m 5 

5lte^J3T7^fc(E)-4.6'^ / h + £" - 5 - J* 
y * > > h>->-3'-rf 'J f 'J K I 4 5 »g 

5 .83 (1 H.t.J » 8 . 4 H 2 ) , 

6 ..1 4 (1 H-.s.DiOSlBTl*), 
7.1 7 ( t H . s ) 

v % * } h tl> : 

M / Z (% ) 2 6 4 (2 9 , M * ) . 

235(1 00). 222(9). 
207(1 4). 1 92(2). 
17 9(4). I 6 4 (2 ). 
149(3 ). 137(3). 
5 5(4) 



%BaB3B3-8308i(13) 

0.2 5«$*tt!;i^za-r?l 0 » HB » ff U . * ft K 

L , * I 0 0 a£ * fiD *. T & S * *r tB $ * , sS ifc L 

Tfifefc*H*fi©(E)-4 .6 - > h * f - 5 - t 

K o 4- 2/ - 3 - 7 * U ¥ > 7 * U y 9 1 cig* » (JK 
173*), 

344 8 .2952.2868.2844, 
I7B2.1666.1620.I502, 
147 8,1436,1376.1 332. 
1266.1190,1154.1 108. 
1044.1026.928.868. 
848.782.75 0.556 

(5 ppo in CDCl a ) : 
't.'0 0CSH.t.J-7.3Hs). 
I .5 B(2 H.H.J ■ 7 ,8 ;7 .3 Hi). 
2.7i(2H.dt.J=8.4,7.3Hz). 
4.0 0(3H,O. 4 .0 2 (3 H<s). 

6 

3 - * h*>/'<>5>/t/T/U=J-JU3.0g*£jfc 
2 8 . 5 * *n * . S 7? 1 O^HSIfijf LfcS, 

ab ± -c 5 .*$ flfi flu j& a «5 t . ?# 4 *i ^ m & © 

Sffliflt* - 7 8 tc^iu t :/ a tf * > r ;u 

t P2.B 2gO *K * n-*t + -9" > ft *1 C i 5 «*)* 

ftl * , - 78TCtl^ffl|ftfPtfc^ s a ? & a 

A'5 0J*lDA , CKlC*ft7**fc»s # £P T , 
lb(l 5 0 *fi x 2 )* *43*tfjl&?P&ig*'e2fc#. 

^o^h/^7-i'-(>U^y , ;i/.2 3 0-4 0 0 
jfy£/A.3 0 0i,S 6 . 5 -ca . ft d 2 0 c m ; j§ tij 

5 0 df LT, I'2~I 4*9079?*' 



^ 4. 5 % ) e 

3364.2964,2932.2872. 
2836.1584.1464,1254, 
I 076,1 04 0,1 01 2.964.744 

( tf ppn in CD C 1 *) : 



0 


. 9 


3 


( 3 


H 


, t , J - 


7 .5 Hz), 


2 


. 6 


2 




3 . 


0 2 C 2 


H , m ) . 


3 


. 5 


0 


( i 


H 


. bs . D t 




3 


. 8 


5 


C 1 


H 


, b e , D t 


o & m t? m & ) . 


3 


. 8 


2 


C 3 


H 


,s) . 




4 


. 5 


3 


C I 


H 


. d. J - 


! 2.0Hz), 


4 


. 6 


9 


C 1 


H 


. d. J - 


1 2.0Hz), 


4 


. 9 


4 


C I 


H 


. bs) . 




6 


. 8 


4 


( 1 


H 


. d . J = 


8 , . O H z) . 


6 


. 9 


4 


C l 


H 


, a . j ~ 


8 .0 Hz), 


7 


. 1 


9 


( I 


H 


. dd . J ■ 8 .0 ,8 .0 Hz) 



ft H $ ft 4Z * ^ * * * * -»5 at * 1 : 

3348.2976.2940.2844. 

1738.1 6 14.1494.1304. 

1 28 2,1 1 8 6.1 056.928, 

8 6 8.7 5 4 

( 6 ppa in CDC I s ) : 

0 .8 6 (3 H , t , J ■» 7 .0 Hz). 

1 .7 0-2.6 0(1 H ,br,D iO aSfintffl^) 

2 .3 6 (2 H.q.J ™ 7 .0 Hz)» 

3 .9 4 (3 H.g), 

7.15 (I H.d.J - 8 .0 Hz). 
7 . 4 4 ( 1 H ,d, J = 8 . 0 H z), 
7.5 2 ( 1 H ,dd. J - 8 . 0.8.0 Hz) 
-7 X X «^ 9 h *> : 

M/Z(«) 2 0 8 ( 2, M * ) . 

. 1 7 9 ( I .0 0 ) 



?.fB3B3 63-83081 (14) 

-r X * K 9 - h * : 

M / Z (« > 1 9 6 ( I .M *). 

167(28). 149(100) 
9 1(33) 

jfc IC * 3 - > K * i/ - 2 - < ! - t K a * V 7 a b" 

i u » « * * fc ft , isv >Kf ^ 7 ^ 

r v * - O i* 5 I 5iga>fc*l£>Ji':'ttfftC4at> 

* fi # T , SfltffiTU *6f£ftft-C2*BI!lfi 

KI4 M t , yjn^/i/x-f-jp-eftfittUSOfflax 
2). *-fj^B*5**RfttH;CFA»*-C 
lib IB U . *$T, *-8ft « * * is ft tt £ L . K > 

* * -e » a cb o^xs), ttft*tt*?ft», a 

ft * © 8 - * ^i/.2-^o t't^^-$I.S 

ft 7 5 ng* f* fc (JR * 7 0 # )„ 



3 - y h * * - 2 - r c fcT3T^A'-£&#fc5 4 mg 
***<V*:/0.3iitfc S £ 

&fl:^*-JV0.0 6||££to*, 3 O^HH^L, 
*6fctt#±-e8 05>B8lDl!KLte. C <& K fc S # 

si <z> is # * t s fc . c:n*79vs/A*^z»?D 

^h^^7-<'-(>' t ;*y>b. 230-4 0 0 > 7 
*s =l . 5 0 g;& 3 . 5 cm,S * 1 0 c n : f£ tfj & . >? 

ooifcA/XOlctfL, C Z ) - 4 - ^ h * i/ - 3 - X * 

'J f ^ 7 ^ V K 3 7 ig* # tz. (© # 7 5 % ). 

30 12.29 8 0.2944.284 0. 
1764,(684,1600.1494. 
1434,1304.1274.1 042. 
9 9 6.7 5 6 

( 5 ppfli in CDC Is): 
2.0l(3H.d.J = 7.3Hz). 
3 .9 8(8 H .s). 
5.9 9(lH,q.J = 7.3Hz). 



ffilfflBB 63-83081(15) 

7.1 2 CI H • dd , J — 1 .5.7.5Hz), fcK3.!f©«*n-^ + *> C 1 5 d3 ) * Un *- . 

7.4 1 (1 H.dd.J = 7 .5 ,7 .5 Hz). - 7 8 t f 1 Mftff I fc » . « » T? I* ft « ft t 

7.4 7(lH.dd.J-l .5.7.5Hz) fc . : » R 16 S # ft I: ^ * i> * f * - f * B 0 

M /Z(%) 190(10 0. M * ) , fctofcTBttfeL,*****-^**!*!* 

, 75(9), I 7 1(1 0). (1 S Oi(x 2), **5i:tfJ3fOft*g*T?fcfr* «E 

{ 5 |(22). I 4 7CI 3). B^SfSfG^TlfcB* ?3K5r«Elfc2:Ls ft fe 
144(14). 1 34(2 5), :®«Jtt«5«r77 , yi'5.*^^^ 

I 3 3(2 5), 131(13), d ▼ ^5 7 -T !/ * Y^,2 3 0 - 4 0 0 > 

! 0 5(19). 104(21)* y i/* ( 3 0 Oi'J 6 . 5 cm. £ * 2 0 :n;g|l]^, 

76(25) HlFKif^:?ao*A'i,»l:2)i:ttL, SO 

«$r-=>£fKLT, I3~18#i©79*.5/S> 

s-/f + s/K>i;*r*9-;i'3.0f*Bft ^)-<y^r^5-^2 .1 3 B *f# *"(« * 

BMtfcl, B * n-^ + * > 7 5 * -fc If f h 5 4 7 * ). 

>f *s*l/V^7 i >fi.9rf*»AT*»* ifc ft » K X * h ^ * £5 ; car " » : 

, :(D|ftU!.8M B -^f*yf n 3384. 2956. 2868. I 5 S 4 . 

2 8 . 5 «i *.1D JL , II-C1 0»itfflfcft* 1468.1256.1078.1060. 
j*»±-C5B*lffliBI*ailSUfc. »&nfc»»&o l O 2 6 7 8 6 . 7 4 4 

y a h ^ «[| & & « X * h * «» * fc * % » V > * * h * * * A* T 

(ff PP. UCDCU): %x^ 6 9 5 «0 » * b' 'J. ^ « « C4 ifi)^ ft 
0.9I(3H.t,J=3.0Hz). T* SS^ST #^tSfi7?2^|fflftffL 

I .0 4 - 2.0 4 (4 H,i), fc..C.©"RlC«****ttT»B» + U*i*; tt 

8 ,B 0(1 H.bi,D«0*lBtjB*), ttitt, yxf ^i-f^t?M.ffi(5 OafiX2), 

3.8 3 ( 3 h , t ) i x-**B*6B*Bfeit*"h , .J'*^*fc3o.*i-e 

3 .8 4(1 H,b>,DiO$H0?li^). U tb X « * ft T . ft il K t 13! K i U < V 

4 .8 3(1 H.d.J - I 2.0HO, * > t tt tB ( 5 0 Jx 3 ), B fO ft B * T? 2fc »\ BE 
4.70(1K.d.J-12.0HO. fcftfcfe#Eifc*L-C, *IB 
5,0 4(1 H.bi), ft***© 8 * / h + i"-a - «i 
6.85(lH.d.J=8.0Hz). Il5»g*ft*:(tf^7 3#)« 
6.95(lH.d.J = 8.0Hz). 2**»R^KX'<*^/^^/:;SScK- , : 

7.19(1 H.dd.J = 8.0,8.0Hz) 3348.2952.2872.2844. 
■«? X * K V K A, : 1744.1616,1492.1276, 
M / Z i% ) 2 1 0 ( 1 . M • ) . 1138.1 0 5 6. 932, 858. 756 

167(29). 149(100) ^ d "l- > 8Sl * <l ^ ^ ? ^ 
91(26) - (5 ppn in CD'Ch): 

0.9I(3K,t.J-7.0Hz). 
K x 3 -> h * > • 2 -( I - t K o * *> 7 * * )- I . I 5 - I . 4 5 ( 2 H , ■). 

K>yjUT*S-JH 5 0' at * B * V £^ > I «l 2.3 l(2H.t,J«7.0Hz). 

-655- 



! .9 5 - 2 .8 0(1 H.br.DiOttftDTffift), 

3 .9 4 C 3 H . s ) . 

7,1 4(1 H,d,J"8,0HO, 

7.4 4C-lH,d,J-8.0Hs). 

7.5 2(1 H.dd.J « 8 .0 ,8 J Hz) 
t X X ^ * h ;i> : 

M / Z ) 2 2 2 (2 , M * ) . 

1 7 9 ( 1 0 0 ) 

3-> h*S/-2-7*yjP-*:JBL 111 .2 1 

*x;U1.2fl$*i0JJU 3 0 £ JIB ft * L , £ * 

j4«±t?3 o a na to * l & . c«Kiea***« 

EE 1$ T««o*ftf 3T » & S & g> 

IS # * ft o :n^7^^->i*7^J at 
*7-r-Cfy*-* r A'.2 3 0-4 0 0 > y ^ * . 
8 0 g;& 4 .ScaJ^f 1 0 eisft lb ft , * o a * 
* * ) 1= ft L , ( Z ) - 4 - h ^ S/ - 3 - ^ o b* V 7 s 
V 7 * y K 7 9 2 fe (« * 7 1 ). 



ttfflBB63-83081(16) 

2956.2872.2840.1768. 
1682.1604.1494.1432. 
1294.1270.1 042.986. 
7 4 6 

^ a h > & X * h * 

( tf ppu in CDC la): 

1 .1 4 (3 H.t.J 8=8 7 .5 Hz), 

2 . 4 9 C 2 H ,dq. J « 8 . 0.7.5Hz). 

3 .9 9 (3 H.s), 
6.9B(lH.t.J-8.0Ks). 

7 .1 2(1 H « dd , J = I .5 ,7.5Hz). 

7.4 2(1 H.dd, J - 7.6,7.5 Hz), 

7.4 8(1 H.dd.J - 1 .5 .7 .S Hz) 
-v X X < 9 b : 

M/Z(%) 204(50. M*), 

189(100). 176C1I), 
161(14), 134(13). 
105(8). 76(11) 



n mm 8 

3 . jt j. * ^ -< > 7 A< => - * 5 Jg*8* 

» * * . c © # * i= i . e.M n- f * *> y * "0 * 

»«aj£*-7 8'Clc?&inUfc&, n - /< u * 7 * 7* 
fc F B .2|Ol»*B^*t>.»jt(2 0 «t ) * JB A » 
- 7 B-C-e 1 B*Rfi!fttfl/i& v 3£ia"Cl££ &.# U 

fc . : o^ics^^i^*^^^ 5 0 

afi^ftljltSB;^^T*tffc&. tfriOT* * £ I© 
•£ JlO *. T IS & i: .^x^^x--r^t?hllH3 
( 2 0 0 «fi x 2 ) , *fc*tflSfOftiS*-?&fcfr, 

B£ * *S E Rfc £ L «fe 
ft 43? * ft *: . :»»<lt»*79y f a*« 

h / > 7 - (i^ 'i 3 0-4 0 0/ 

7 ->a,3 8 0 8,2 5 .5 c».I$ 2 5 c n ; J& til , 
ft IE i f ^ : ? o o * ^ = 1 : 2 ) I: ft t . 5 0 

-656 



ilf -j^KLT, 1 B-2 4llfl)75?f a> 
* £ # I. * 3-j« h + ^ - 2 - ( 1 - fc Kn + f M> 
^A')--<>^A'7^3-A'4 .7 2 ft fc (JK # 
5 8 % )p 

^ ^ jft US JK X ^ ^ ^^.5; en ' 1 : 

34 10.2952.2928,2860. 
1 584.1465.1 254.1 038. 
10 14.754 

-f v h ^ IS # * * ^ * h * 

( 5 ppm in CDC 1 9 ) : 



0 


. 6 


9 


(3 


H . t . J - 


3 .0 Hz). 


0 


. 9 


6 


_ j 


2.04(6 


H . O . 


2 


. 9 


6 


( 1 


H , bs , D i 


o & an t- m ) . 


3 


. 6 


4 


( 1 


H ,bt, D i 




3 


. 8 


5 


(3 


H .*). 




4 


. 5 


8 


( I 


H . d . J « 


I 2.0Hz), 


4 


; 7 


5 


( I 


H , d , J = 


I 2.0Hz), 


5 


. 0 


5 


( 1 


H . bs ) , 




6 


. 8 


7 


( 1 


H . d . J - 


8.0Hz). 


6 


. 9 


6 


( 1 


H .d. J «= 


8.0Hz). 



7.2 1(1 H.dd.J=8,0. 8.0Hz) 

M / Z i% ) 2 2 4 < I . M •> . 

1 6 7(27). 149(1 00 ), 
9 1(19) 

Rtc, B-*-h + *- 2-<l-fcKo + 8/*:/* 
A,) - /U 7 * 3 ~ 3 , 0 I ittt* t # «J ^ > 

2 0 tc ffi K $ * fc.ft * iBT^yKf h7^f 
^T>*-^^ 1 2.0 9 g O fa * tr U f > fl£ ft 
( 4 0 *0) * ft # T , SStiT U * & 

2 ia & # t fc , ccD££j&£&**teT, 4> ft 

<k L t > «;x**x-?-*''eteWC3 o Oiix 2), 
b m; o i-o 0 

tltUL. * T , JliRt** tRtt t ^ 

> * > t ra m ( 3 o o^x 2). !s?o&iS;K"t?ifefr> 

ft fe # © 3 - > h * *> - 2 -/< ^ 0 ^ £ # K 
2 . 3 5 e * f# fc ( * 7 4 K ) ■ 

( (5 p p b in CDC 1 • ) : 
0.8 5(3H.t,J-7.0Hz). 

1 .0 5— I .4 0 (4 H.,b)i 

2 . 3 2 C2 H . t. J « 7 . 0 H O. 

3 .9 3 (3 H.b). 

3 .5 0 - 3 .9 8(1 K.br.DiO»lB*eiB*)i 
7,14(1 H.dd.J -1.0.8.0Hz), 
7 .U (I H.dd.J ■ I .0,8.0 HO. 
7,5 0(1 H.dd.J ■ B .0,8.0 H t) " 
-7**^7 b A* : 

M / Z ( » ) 2 3 6 ( 1 . M * ) . 

1 7 9 (10 0 ) 

3 - > h * •> - 2 • '< U V ^ • 3c J& * Itt 2 . 0 8 g * 

* * z. A, Z . 0 IB *. * 3 0"# IHJ tt H 5 L * * €> 

is a * ji t? s o » an to * u fc . wtDSJfcza^^^ 
ttE»4Lts«ottfl:f fir Jft tt 

© IB * * » . 



?$ft|B3 63-83081 (17) 

3288,2952,2928.28 68. 
1726.1614.1492.1278. 
1 158.1056.852,756 



^77^-(*>V*y^.2 3 0-4 0 0 > y > «3- 
B 0 g;| 4 . 5 ci.g $ 1 0 cb;S tU )K , ? o o * 
* U ) is L , ( Z ) - 4 - > H * •> - 3 - * y f» > 
7^ U Fl .8 2l*»fc(«*7 8»). 

2952.2664.1 768.1. 682, 
1604, 1494. 1434, 12B2, 
1 0 4 2.7 4 6 

(5 ppo in CDCls): 
0.99(3H.t.J = 7.3Hz). 

1 .5 5 ( 2 H ,tq, J - 7 .3 ,7 .3 Hz), 

2 .4 5 ( 2 H . d t . J — 8 .0 ,7 .3 Hz), 
• 3.9 9 (3 H.b). 

5.97<lH.t.J = 8.0Hz), 
7. 13(1 H.dd.J* I. 5. 7. 5 Hz). 
7.4 2(1 H.dd.J -7. 5. 7. 5 Hz), 
7 .4 8(1 H , d d J =* I .5 .7 .5 Hz). 



X * 1 9 h : 

M/Z(«) 2 1 8(2 3 t M * ) . 

189(100). 176(6 ). 
1 6 I ( I 2 ),. 13 1(10). 
105(10). 76(15) 



* £ 0f L , 3 h*^-2-Cl-k Ko*^ + 
4 4 % ) 0 

3292.2956.2928.2852. 
1 582.1468.1262.105 4. 
1004.798.748 

( £ PPn i n CDC1 a) : 
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7.0Hz). 
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0 0(8 
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. b 8 . D z 
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. b s . D z 


0 g fin t? *B *). 
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. 5 
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( I 
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. d . J - 


1 2.0Hz). 
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. 6 
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.d, J - 


1 2.0Hz). 
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. be) . 
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. 8 
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8.0Hz). 
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H 


. dd . J « 8 . 0.8.0Hz) 



9MBBB 63-83081 (18) 

% m m 9 

3-/ h + s/Oy^T^a-^a.Og^BJR 
gg & L & , jK*n*^ + t ^ 7 5 afits J; Cff h 5 

« C O m ft IC 1 . 6 M d - ? * A> 'J * * 
2 8 . 5 * *n * , EST I oamftfflfcfe* 
&8?±-t?5l*|Uj&I&£8fcL*. 

BS3i££-7B"C*cfc£|!Lfc&> n - * :/ o 7 ;U r 
t K 4 .6g<DftRzKn-'s*1f>'&&(l 5 aO £ to a. * 
- 7 B I HfBIBff Lfc*. 2&"C**8l&ttL 

(1 fi 0 td x 2 # Is zfc> > BK 

to & * $ * . 

o-r hM^-f-Cf'JH*,? 3 0-4 0 0 > 
V f , 3 0 0 g /ft 6 . 5 c n « & * 2 0 es;$Hjj£, 
ftBx**:*BBi|i*£t-l:2)&ttL« 5 0 
irfr-^^KtTs !2-18#i©75?5/a> 

v * 7* ? h : 

M/Z(%) 2 3 8 ( 1 , M '), 

167(21). 149(100) 
9 1(26) 

ft , 3 ♦ > h * 2/ • 2 - ( 1 - t K o * U *s. * * 
*)-Ky^*r*5-* 8 2 9* ng * * t: V 5> > 

T > * X * i» I .3 S sOiR* U f >llll(8 J) 
£«#T, £2£T?3STL, **Ug£T2l$fy]l8 
L «, :ogi6I^^**^T, 4> JS © & 52 It 

P*f Jlrt-f jlt||||J(B O^X j)» X - f" ^ 

JH*5%*K{fc*hV**»»5 0 *0 fa tfi L , 

* & T * ftSRTf^^lciSltti U < > * y * to 
01(1 0 0 x 2 ), JSfPftifi*-eifc^> 

* * c a -e fiKEMti Lt, & tott 
©COS - * ' ► "* - 2 - ^ * > * /u • £ & § « 

2 7 5 og* II ft (fc # 8 0 % )« 



3328,2952.2928.2864. 
.1772. 1614. 1492. 12 7 6 , 
1 140.1 050.926.866.764 

• ( S ppn in CDC1 >) : 
0.8 3(3 H, t. J = 7.0 H 2). 

1.0 3 - 1.4 7(6 H.m). 

2.1 0-2.50 (2 H.i). 
3,9 0(3 H,i). 

5.0 5-6.2 0 ( 1 H ,br.D ,0 *iJ0Ti^), 
7,12CIH.d.J-8.0Hz). 
7.3 5- 7.5 5 (2 H . ■ ) 
T X * £ h iU : 

M/ZCK) 2 5 0 ( 1 . M ') . - 
17 9(100) 

6.9 6ClH.t.J-8.0Ht). 
r .1 2(1 H.dd.J e l J ,7.5Hx), 
7 . 4 2 ( 1 H ,dd.' J = 7 . 5 . 7 . 5 H z), 
7 .4 8-(l H.dd.J « 1 ,5 ,7 .6 HO, 
■7 x % « ? h ^ : 

M / Z(* ) 232(21. M*). 

189(100). 176(26 ), 
16 1(10), 131(7). 
105(14), 76(5) 

m m w- 1 o 

3-/ ^•/KyyjbT^^-vH .3 

* H ft L ffc , »*n--v+if>2 0«lJs^tf^h 

^xf L'V-n; >3 . 2 «fi * T 7& W 

* * . £ © • * I , 6* M ft - * * *> 0 Jf f J* 
1 3.2*t0*teJ?L, SffiTl 0 9t R3 fft » t tc « , 

Ml £ ± r 5 ft* 8S tJB & 8 % t ^ . »ft*ifc*»fe«> 

8IR**;U t .7 4 |C»*n^** > « 

j& ( 5 og ) * JJfl , - 78tTf8 0^MISI?Lfc», 



Wffi 8363-83081(18) 

ST-J[g<fc^5r^^0.9ffifi^flD3l, 3 0 # Rfl fit # 

K ffi & © @ » ^ II . Ztl*-7 5yis***±9 
a ? 7 7 ? 4 - t ! s V * Y . 2 3 0 - 4 0 0/ 
-V i/^ ( B 0g;S 4 .'6 ci.fi * 1 0 e«:* tti « . 

?on*;v^)fcftl* 5 Oa0-f^#iKLT5~ 

8SI©75^i/3^^IIL, ( Z ) * 4 - > b * 
•> - 3 • -< > * «J > ? * V K 7 1 9" ■ g * » fc C 42 
* 7 4 % )• 

294 8.2920.284 8.1 764. 
1682,1604.1496,1434, 
1294.1274.1042,988.746 

C 6 ppn i a CD C 1 a ) : 

0 . 9 4 ( 3 H ,d. J « 7 . 3 H z). 

1 .3 0 - 1 ,8 0 (4 H.i), 

2 .4 8 (2 H ,dt, J * 8 .0 .7 .3 Hz), 

3 .9 9 ( 3 H , O , 

SST?l^lSlt^U^o C0£iefi*WU#*f 
x^^x-f-^2 0ii*30?LTR«*^7*^/i 
# % *1T * 2**«t»At»«fti t/i'* 
•^^i-f-. il/-e»ai(l 0'Orfx 2), * 43 * fi& 
fo 3: *S * fr* i»v 

£ a* E & L , # fe ffll t* «3 * # fc . C © # & £ 

7 5 7 ^ * 7 ? h ^ ? 7 -r - c > y * y 

J ib.230-4 00> , yC/^,3 00g.a 4 . 5 c a 
S3 2 5 cflilgHliS .Klifxf ^ o o * ^ A - 
L : 2 ) U ft t , 5 0aif-5^S!L-C, 15-18 
» 10,7 5 ? ^ 8 L» 6 - ( 2 -fc K o * 

■>^f>-6-/f + >>7X-;l')-6-t K o ^ •> 
^^r-9-y|ftx^^6 4 5ng*f#fc(JRjP2 2 25 ) c 
. J|5#i.»«JR%^rh Jl/vSiS or " : 

3432.2940.2864.1730. 
3 584,1466,1374.1256, 
1 1 82,1074.1028.782.746 

( 5 ppffl i n CDC Is): 
1.2 3(3H.t.J-7.0Hz). 
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H 
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1 


2 .0 Hz). 
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. 0 
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H 
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( I 


H 


. d , J = 


B 


.0 Hz). 


6 


. 9 


4 


( 1 


H 


,d, J « 


B 


.0 Hz). 


7 


. 1 


9 


C i 


H 


, dd . J = 


8.0.8.0Hz) 




s< 


9 













M / Z (# ) 2 7 8 ( 1 2 . M *). 

233(B). 167(34). 
149(100). 91(16) 

7 i - ^ ) - 6 - t Ka^S/^^-fr^ft*** 

4.0 6(2H,q,J-7.0Hz), 

7.1 4 (I H.d.J = 8 .0 HO. 

7.2 4 - 7.6 8(2 H .■) 
v * * * 9 h : 

M / Z (% ) 3 0 8 ( 1 , M * ) « 

256(38). 179(100), 
149(27). 1 3 5 ( 7 8 ). 
10 1(27) 

3 - / H:fr->-2-(5-*b*5/*A'#.=.A'><l' 
V ^)-SSSK 5 0 0 Bg^M*^ ^ ^ > 3 i^i:^ 
W £ & . sza-cifift^^-^o.sBafi^^n 

* , 3 0 # IB ft 0 L « *^|w?ihf&±-Z?3 0^fB]M 

c © k c ft * a e » * t x a.n o m 
7 -y i * ? a ^ 7 hr^7-r~(^v*y^, 

2 3 0-4 0 0/ 7^^.1 6 0g;S 4 .5 cn.S 

1 : 2 . 5 ) U ft L , 5 Orff o^ttlt I I — 
1 3«@075^3^*^(lfL. CZ >• 4 -> h 



ffRIBB 63-83081 (20) 

r h 5 ^ f 7 > * - •? ^» I .8 2gO 
»*try^V*tt(Brf)*ft»T, S & T L , 

* >fr T > 4> fi OS Kft^KUS^fcfcfctffttt* 

i£ * * » & t l r > K^-tf>-eiditfiCi o o 

X 2 ) , i&?Dft£*T-&fr, IK ft * P % *s Q I* ~c 

h * * • 2 - ( 5 • x h * •> * A< # - ^ '< ^ y ) • £ 
A ft ft 5 0 8 » fc C«X * 8 I % )« 

34 1 6,2 9 3 6.1 730.1 658. 
1596, 1468. 1276.1 180, 
1 060.762.728 
ZT a h r/ftftftft'ftX** h * 

( (5 pp§ in CDC1 a) : 
1 .0 0 - 1 .8 0 (1 H.br.D*0£JB-ei8fc), 
I .2 0 (3 H.t.J « 7 .0 Hz), 
1 .3 0 - I .8 0 (4 H,i), 
2.1 0-2.4 8 ( 4 H . n) , 
3.9 2(3H.b), 

* ♦> - 3 - ( 4 -x y f V)7 

* y K 2 7 3 fc C« * 5 8 # ). 
Ui^ilRiRX^ ? h * k i2 5 ca ■ 1 : 

2980.2944.1 764,1730, 
1684,1604.1496.143 4, 
1 272.1 1 60.1 040,988.746 
7C7 K > # fi« & £ X ^ * U 

( 6 ppn in COC 1 3 ) : 

l.S5C3H.t,J-7.3Hs). 

1. 8S(2H,ti,J = 7. 3.7.3Hz). 

2.39(2H.t.J-7.3Hz). 

2.6 1(2H,dt t J-B.0.7.3Hs) a 

3 .9 9 (3 H.s). 

4.l3(2H,q.J«7.3Hz). 

5 .9 3 (1 H.t.J ■» 8 .0 Hz). 

7.06-7.1 0(1 H. a), 

7.4 0-7.4 8(2H,n) 



63-83081(21) 



v % X K ? K A* : 

M / Z (* > 2 9 0(2 3 , M * ) . 

2 4 5 C I 2 ) . 2 16(8). 
202(100). 189(1 9 ), 
17 4(6). J 61(3). 
13 1(3). B 3 ( I 4 ) 



6.0 0(1 H.d.J ~7. 3 H z). 
7.11(1 H.dd.J « 1.5,7 ,5 Hz). 
7 . 3 1 ( I H .d. J - 7 . 5 H z). 
7.3 6(1 H.dd.J -7.5,7.5Hz)' 

M/ZCK) 17 6(1 0 0, M'). 

14 8(20). 14 7(19). 
12 0(63). 9 2 (24). 
7 4(1 I ) 

^ fife 1 2 

*fcW7-ef*fc(.z>-4-> k + •> * 3 - 7 n fc* U 

*£{t>*u:/2.5 1 !ta*ija*.Tf&»*tf* - * 
u * Ift T *e , o.8M = Afl:*o*o*fl:> 

*u:/»ffi(2.6fl$)*JHl*., SSt^^fi^ 
Lf; c : 5 0 rffc * tf * * 

^;i/i-f-;UTf*tl3(l 0 0 «4 x 2. ) , Jfi ?0 ifi * 
■<* Z* , EKrns/nTtt», £ ftK £ ** E Bfc 
i L , S £ G3 ft * # * * cn^^>-tf>^4ff» 



£ ft 01 1 1 

flfe 0J 6 tff fcCZ-)-< * > h + f - 3 • x * 'J f 
r/-7*V K 2 0 Oa^TJl/tfr/BUfcLfcffc, flU * 
ttffc>*u:/2.5«G<:JBD*.T»MSii-. d 4i 1= 
* ft * # T t? . 0.8MS*ft*O*O«ft>f 
uy»«C2.8rf)tto*. S S 4 B-HI IS fl 1 I 

*x-T-*"Cttim<l 0 0 afix 2 ), E fC *S * T 

u, e a ffl » * » . zti*'<>**sfr*mi£& 

L T s fi£»HtI(0(Z)-4-tKo*->.3-Jf 
y y 7 * «/ K 1 53 ngfc ?!*:(<*¥ 8 3%). 

3252.2940.1744.1690. 
1690.1610.1502.1468, 
131 2.1276.1088.1002. 
976.958,748 

ra h ^ttea-fcisx^* ha, 

(« PPfl in CDi 0D) : 
1 .9 8 (3 H.d.J = 7 .3 Hz), 

o b! ij f y 7 ^ 'J K 1 8 5ttg*^fc(fc#9 9 # ) . 

3224.2964.2932,2872. 

1740.1682.1610,1496. 

14 68.1 300,1 1 62.11 02. 

994.970.752 
7 n Y **** > A* 

(tfppa in CDdOD): 

1.1 4(3H',t,J-7,5Hz), 

2.4 6(2H,dq.J«8. 0.7,5Hz), 

B.9 8(1 H.t.J ■ 8 .0 HO. 

7.1 1 (1 H.dd.J =1.5 ,7.5Hz), 

7 .3 1(1 H.d.J ™ 7 .5 Hz). 

7.3 6(1H.dd.J-7.6.7.SH«) 
•v X * < ? f A/ : 

M / Z (# ) .1 9 0 ( 4 8,M'), 

17 5(100). 16 2(2 6), 
14 7(35). 1 20(6 1). 
9 .2 ( 2 6 ) 



£ 0M 3 

y y * 'J K 2 0 0 «* T i >l* I fc»» *R * 
&<t^*t':'2.5a£*tas.T7&«Stf, cntc 

* ft m & T "C , 0.8MHAft*C*O«it^f 
l>>»S(2.4«a)*J]|]il* £fi"? 4 B$ RS ft & L 

*x»-7-JI' a CNriilCI 0 0 «i x 2 ) * IS ft £ ffi * * 

yfi>»*MFK^^ffttftL-C, fi & ifc E © 
(Z )-4 *h K a * 5/ • 3 - ^ * f 7 * 'J K 
1 8 2 ng£ ft (Jfc * 9 7 # ) 0 

3232.2948.2868.2836 

I 736.1 6 8 4 . 1 608,1498. 
1468.1 338.1 304.1 276. 
1162.1102.1002,9 7. 4.748 



0 0 x 2 ) * * - T frR 

?&fis*&!£i#£L, £ £ is (* t * . cn^rK^ 

t§> © O ( Z ) - 4 - fc K o * •> - 3 - *C V * V * v 
-7 9 U K 1 8 0 eg £ ft (IX * --9 6 % ) „ 

3262.2952,2924.2856, 
1740.1682.1610.1496. 
1468,1298.1 162.10 98. 
9 9 4.7 4 8 

C 6 PPffl in CD»0D) : 
0.9 6(3H.t.J-7.3Hz), 

1 ,S 0 - I .6 E(4 H.O. 

2 .4 5 (2 H.dt.J « 8 .0 .7 .3 Hz). 
5 .9 8 (1 H.t.J » 8 J Hz), 

7.1 I (I H.dd.J ■ I .5 ,T .6 Hi), 



ttBHBB 63-83081(22) 

■ ( 6 ppta in CDa OD) : 
I J 0(1 H.t.J ■ 7 J Hz), 
1.5 7C2H.U.J-7. 3.7.3Hz). 
2.4 3(2H.dt,J-8<0,7.3Hz). 
6,98(1 H.l.J c 8 ,0 Hi), 
7,11(1 H.ddJ = I .5 ,7 .5 Hz), 
7.32(1 H.d. J - 7. 5Hz), 
7.3 7(1 Hjd.J -7.5,7,5Hz) 
v X X K > h A' : 

M / Z (SO 2 0 4 (3 2 . M * ) . 

175(100), 162(29 ), 
147(38). 134(11). 
! 20(1 I). 91(25). 

% m w 1 4 

£ Ife « 9 ft ( Z ) - 4 - > K * f - 3 • ^ v * y 
x > 7 * y K200 r^rrvEftLfclfe. *s 

*#*t;'f i l':/2.5a£fcJ!ni*T&|?$tt, £*t 
|c # * T "Z? ^ 0.8MSAft*^*«>«fcj« 

7 .3 2 (1 H.» d . J ■ 7 .5 Hz), 
7.3 6(1 H .dd. J - 7 . 5 ,7.5Hz) 
-r X X *C ? Y : . 

M / Z (* ) 2 1 8 (2 4 .M *) 

1 75(100), 162(55) 
.147(34 ). 134(18). 
12 0(19). 91(17), 

g tfiM 1 5 

g & 0J I 0,t»fc(Z)-4-/ h * f • 3 • ( 4 • x 
h + S/*^^-A«^ r f'U'r>')7^U K6 0 ng^ 
T^^>Blftt^^, ^7K«<fc>^^>0.9«fi 

HA{fc*"*#S>*g{t:> * U V » ft ( 0 . 8 c£) * A) 
A, SaT?48#fSia^Lfc. C«DEl6»U*** 

jjn< % i;j.^^x-T-^-e^m(5 0ftix2), & 
fn & JS * fc- fr, ft- ▼ *'**'*A-efea, » 
^^E^l?, c ft * & ff ? 

* V - 1 :2)i:ttU S fe 0 O ( Z ) - 4 - t K a 
662- 



ftBHBfl 63-83081 (23) 



4. •> - 3 - c 4 - x h + jmfi^rf »; 9 s > ) V 

* 'J K 3 2n**f9fc(tt | ts5 5 5*5 ) « 

3224,2976,2932.1744. 
1729,1680.1608,1498, 
1460.1304.1288.1 160, 
1080,970.756 

ppn in CD C 1 a ) : 
!.28(3H.t.J-7.0Hz). 
I .5 0 - 2.0 0(1 H.br.D*0 85ttl"Cj83fc> 1 
I. 8 9C2H.lt. J - 7. 3. 7. 8 Hi). 
2.44(2H,tJ B 7.3Hz), 
2.52(2H.dt.J«8.Q.7.3Hz). 
4.1 8(2H.q,J~7.0Hz). 
5.94(1 H . t . J - 8 . OH z) . 
7,11(1 H.dd.J -1.0,7.5Hz). 
7,S2(IH,t,J«T.5Hi), 
7 . 4 4 ( 1 H .dd , J - 7 . 5 H z) 



3300-2500.2936.1 692. 
1582. 1464. 1300. 1260. 
1 204.1060.762 

■fa h V* 

(<5ppjn in acetone-da): 

1.2 0-1.7 0(4H.a>. 
2.27(2H.t,J«7.0Hz), 

2.3 7(2H.t.J~7.0Hz). 
3 . 9 5 ( 3 H .a) , 

7 . 3 6 ( 2 H .d, J - 8 . 0 H z) . 
7.5 6(lH.t.J-8.0Hz) 
■r * * K ? h ;V : 

M / Z (« ) 2 8 0(1 0.M + ), 

262(17), 202(72). 

18 0(1 00). 151(15) 

13 5(17) 



-r 7> * *< 9 h & • 

M / Z ( SB ) 2 7- 6(14, M * ) . 

23 1(10). 202(7). 
188(100). 175(22) 
1 . 6 D ( 1 2 ) . 14 7(9). 
9 1(9) 

m.mm \ e 

35 Jfe I 0 -C+ffl* i t t tifc 3 h^^-2- 
(5 -x h + * ^<fi^/< U y 

2 0 Dilt ^ ^ ^ - * I 5 

h Mi* t S £ T- 3 0 ^ (111 18 

* L o :0KJ6tt*»E»4 Lfcft, * # T 

(10 0^x2), Rfif^y* 

^bH^et7> efe*ft^s^6-(2-*>^ 

* 1/ - 6 -/th*S/-7X — /l>) - 6 - * + V *v * * > 
ft. I 6 3 g * ff (* * 8 9 % ). 

# . dZ>6-(2-:fr^**->-6-> h * * - ? 
X— /l>)-6 - * ^ 7 ^ ^ > R 4 0jng^rfK*-<> 
tf>0.2^{:»W$tffcft, £ i£ T? J& ft * # 
^0.03afi^ftlx.TS0^fSISffL. £ S> U: to 

UjjiKt s 0 »imiDj»ifc. £ £ & t & . sje^ 

* ** IE Rfc £ L "C > iBW^ttffc**-**^** t* 

- (§ GS i£ K : 5 # > * / - * / & it * * l> > > 
W L . fife»4^SO(Z)-4-> h * •> - 3 - ( 4 - * 
*i|f+&'**y* , :/) , 7*U K2 7ng*»fcC<R* 
7 3 # )• 

^JVHEfciK*^? h A> v car" 1 : 

33 0. 0-2500.2948.291 8. 
1766. 1718. 1694. 1604. 
1496.1434.1 272.1 0. 4 2. 
9 8 8 . 7 4 6 

ppn In CDC 1 a - CDsOD) : 
I.8BC2H,tt.J-7.5Hz). 
8.4 0(2 H.t.. J -7.8Hz). 



2.5 4(2 H.dt.J -8.0,7,5 Hz). 
4,0 2 (3 H,(), 
B .0 0 CI H,l,J ■ 8.0 Hi), 
7,2 8(1 H.dd.J ■ 1 .6 ,7 ,0 Hi), 
7.4 0-7.56(2H.O 
X ? h ;U : 

M S Z (% ) 2 6 2 ( 1 2 ,M'), 

244(3). 2 1 6(6). 
202(100). 189(34) 
17 4(8). 161(9). 
13 1(8). 105(6). 
103(7). 76(7) 

% & m i 7 

Xtfll 6-C^fc(Z)-4-* h +■ f - 8 - < 4 • * 
U f >)7 ^ 'J K 3 4 ns* U * ttl ft 
/*U>0.5«6U *ftT0.8MH& 

£>A*jl,A-T-/UT**diai(5 0 at X 2 ) * & ft £ & 

^ £ h >P : 
M / Z (% ) 2 4 8 ( 1 1 . M * ) * 

2 3 0 ( 7 ), 202(1 0). 
188(100). 175. 
160(11); 149(20). 
147(17). 120(9 ). 
9 1(13) 

%m M 1 8 

* «t *y i e * « * c z > - 4 - * h * * - 3 - ( 4 • * 

A,#dti/-7**)y a >')y* U K 2 0 tn«^r ^ 7k ^ 
»t Ko79>0.6rfi:88**» c: n u # # 

0.1 6 ni^jST U *CE>****T^3 0»ffl 

uiffu $ c s a t? 3 e$ en a fp l * • - o £ 

& U > * * 5 a£ £ »Q * * i» x ^ ^ * - f ^ t ft Hi , 

^/a^o-e h/?7-<-(lRr»3?S^;ftffie^^^: 
jroo**^)fcttl, ( Z ) • 4 - * I* * 5> " - 3 • ( 5 - 

-664 
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8tLt, £ EI * ffi fc * >** 
^^o^h^^7-i'-(^ , ;*y/l':80-230 

> y 2/ a . ft 5 g . i& m ft : 1 OK**./-*/*!!: 

^■3-(4-*^*+*> , /^U'r>)7^!) K 1 6 
ag* 19 (* * 5 1 % )« 

2340.2928.1746.1690. 
1 608,1498,1462.1296. 

1 166.1130,1078,970.754 

( 5 pp» i n acetone-d«) : 

1.8 6(2H.tt, J-7. 3.7.3Hz). 

2 .4 I (2 H.tJ « 7 ,3 Hi), 
2 ,5 2 (2 H.dt.J = 8.0,7 .3 Hi), 

5.9 9(1 K.t.J » 8 ,0 HO, 

7.2 6(1 H..ddJ • 7 .5 HO. 

7.3 6 - 7 . 4 8 (2 H .O 

t |?BtM>f llf >)?M K 1 0 » fc (4JT 
* 5 3 % ). 

**88L«tt*'<0' h * * at* 1 : 

3360.2940,2586.1 768. 
1682,1604,1494.1434. 
12 7 4,1042.986.746 
7 a h h *> 

( 5 pp e in CDC U): 
I . 4 0 - 1 . 8 0 C 5 H ,■) . 

2.5 1 (2 H ,dt, J • 8 .0 , 7.0Hz). 

3.6 9(2H.t.J~6.0Hz). 
9.9 9 (3 H.O, 
5 . 9 6 CI H .t. J - 8 . 0 H z). 
7 ,1 8(1 H.dd.J ■ 7.6,1 .8 Hi), 
7 .4 3(1 H.t.J * 7 .5 Hi), 
7.4 9(1 H.dd.J =7.5,1 ,5Hz) 

t X * 9 h : 

M / Z (SB ) 2 4 8 ( 4 I . M * ) . 

2 20(4 5), 2 0.2 ( 8 8,), 
189(100). 177(91) 



163(26). 16 1(24). 
1 49(73), 1 29(36). 
7 3(75) 

nmm \ s 

* 2, 1 O.B«*?J:CFfR**»tt5 0 . 7 at * K & 

■cfin^, jft «f ± if ' l 4 o ~ i 6 o icrftff t 6*< 
- <o u as u * * ri'^-TTRsosd^ta*.. 

jl/x-f *Tlilll(5 0 Oifix 2), BEItt^ 
*Mt*tt2ffl*'L-C, * fe rife 

« » <r » fc . "-'i'-***^* 0 
-rh/57-f-C>y*y^.2 3 0 - 4 0 0 * V 
i/ a :« 6 . 5 c«. g * 3 0 ct;^ 4. 5 0 b ; » Hi »[ 

ajf -j^IR L, 1 3-1 6Si(!)75^3^ 

' 4 - tit V * V A> .1 3 0-4 a 0 y V i/ * : & 
6 . 5 c«,fi * 3 0co;ft4 5 0g:teiiiT£.*ao 



ft&SHg 63-83081 (25) 

fh^^:K><ftfy-l:2)bttL« 5 0 *F # 
IKL. l2-l5Sg075^->3>^^r^LT 
(Z)-4--hn-3^^Uf , >7^'; K 
0 .9 Og^jf 3%). ifc, 2 9-4 4 £ 

g©77 ^ >^^fif Lts ( Z ) - 7 - a h o - 

3 ^ 'J f V 7 ^ »J K 1 .5 5^ff^(C* 
5 X ). 

(Z)-4-^>P-3-y^»;7 g >'7^U K 

309 2.2964,293 6,2 8 60. 
178 6. 1662. 1616. 1530. 
1468.1340,1268.11 50. 
1094.1028.990.832.784. 
7 66.742,690.602 

( S p p d in C D C 1 s ) : 
1.0 1 (3 H.t.J ■ 7 J Hz), 
1.6 0 (2 H.t-q.J = 7 .3 ,7 .3 HO, 
.2 .5 4 ( 2 H . d t . J =7 .8 .7 .3 Hz), 
6.6 0OH.t.J-7.BHz). 



7.5 1(1 H.t.J -7.5Hz>. 
8.24(1 H . dd. J-7. 5.1.0Hz). 
8.S 9(1 H . dd , J = 7 .5 ,1 .0 Hz) 
t 7* 7* 2 Y lb : 

M /. Z (» ) 2 3 3 ( M * , 2 5). 

204(35). 1 88(64), 



1 7 5(34) 

14 7(15) 

13 0(32) 

10 2(64) 

7 5 ( 1 0 0 ) 



16 1(25), 

14 6(15). 

1 0 4 ( 6 0 ), 

8 9 C 4 5 ) . 



CZ)'7-^hP-3-^^U7 g >7» , J r 

3084,2956.2932.2860, 
1776,1686,1620,1536. 
1472.1354.1238.1156. 
1 096,1 000.826.776,732. 

6 8 2 



7a 

( $ ppi in CDC 1 i ) : 
1 .0 0(3 H.t.J — 7 .3 Hz), 

1 ,5 8 (2 H.tq.J = 7 .3 .7 .3 Hz), 

2 .4 9 (2 K .dt, J — 7 .9.7 .3 Uz), 
5,82(1 H.t.J -7.9 Hz), 
7.78-7.9 6 (3 H. a) 

•7 X X ^ £ HA': 

M/Z(») 2 3 3 ( M * , 5 7). 

204(100). 
19 1(52). 

177(55). 161(54) 
148(23). 130(30) 
1 04(53). 1 03(53) 
7 5(94) 
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* ft W CD 

s fp ffi * ff 

i I: o t 

£ ft 01 

s ^ x * 
3 ;» rm ft 

Jt ^ IS l: -3 

? - y > *r - 

F 2 fl ^ i 

L fc . 3? IBS 

& ft (* ft ** 

* ^ - A> fc 

ft to t * 3 

«k 0 ^ HE W 
F 2 a ft ft 



ft * % it 7 a 

L . E ft & t 

£ & *J * $ If 

- # * tt 9 ? 

k * * * * $ 

& L , ft fc! * 

ft] u * * ft fit 

ffl 8 , 10. 

- 5 9t m fc ft 

ts n * ft £ « 

* * & sc fc £ 



L "C W ffl T? * * e C w 

h CO ?p & £ tfi L * * <D 

ft L fc • § * E * ^ ^ 

I l; & 5 t fc ft ? fc o 7 

7 a X 9 f *7 > V V 
t^yuv-y-T* £ ft 

i 3 fc .fc IF 1 5 -e ft fc ft 

0 * ' z/td t U S X r> fc x 

IB t fc . * 0 ft «& <0 & 



|U $ $ = — 1 x l 0 0 <« ) 



A : £ fi£ F) T ft fc ft & ft £ ^ 2 tt ^ V £ © 
ft US & 

B : £ AH ft * fc <fc £ ft ft ttT«> ft £ <Z> 
ft £ 

* CO & * £ 1 3fl:^t. 

£ I $ 
*&q8<0ft£ftC0 



tt ft ft ft 


PI * # ) 


K*«8-ff*fcft^ft 


4 3 . B 


& ft ft 10-e f# fc ft £ ft 


2 7.1 


St ft ft is-cf » fc ft £ ft 


5 5.0 


ftftWi5T?»fcft#ft 


S 1 . 7 



if i 5 * » fc it ^ ft K , ? * * * y ? > v v 

P 2 <r|BSfrfB*<«52Sftfc.. 



* fc V 


£ fife ff -e ft fc ft £ ft fc li , ft ft tt K ffi T 


§ft. ffi 


fli ft t m 




ft ft 


* ft 












ft m s k 


t r^pij^-^ftffl, ftifii/h « ft 


ft 


ft 


* ft □ 


max & 


fc m. r> 


T ft 


ft ^ 


ft , 
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